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WILSON, J.G., editor; BYDUS, L.Kh. [translator]; GUROV, K. a, redaktor; 
NIKIFOROVA, A.N., tekhnicheskiy redaktor 


[Progress in cosmic ray physics. Translated from the Bnglish) Pizika 

kosmicheskikh luchei; sovremennye dostizheniia. Sostavleno gruppot 

avtorov, pod red. Dzh.Vil'sona, Peravod s angliiskogo L.Kh.Bidusa. 

Moskva, Izd-vo inostrannoi lit-ry, Yol.2. 1956. 279 p. (MIRA 9:11) 
(Cosmic rays) 
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LOBACHEVSKIY, Nikolay Ivanovich, akademik; ALEKSANDROV, P. S., akademik, 
redaktor; DELONE, B.N., redaktor; RASHEVSKIY, P.X., redaktor;: 


GUROV,..K.P., redaktor izdatel'stva; KISELEVA, A.A., tekhnicheskiy 
-redaktor—~ 


(Selected worke on geometry] Izbrannye trudy po geometrii. Red. 
P.S.Aleksandrova, i dr. Moskva, Izd~vo Akademii nauk SSSR, 1956. 


595 De (MLRA 9:11) 


1. Ghlen-korresponient AN SSSR (for Delone) 
(Geometry) 
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BOROVSKIY, Igor’ Borisovich; GUROV, K.P., redaktor; NOSYREVA, I.A., 
redaktor izdatel'stva; arr Yo.V., tekhaichaskiy redaktor 


[Physical foundations of x-ray research] Fizicheskie osnovy 

rentgenospektral'nykh issledovanii, [Moskva] Izd-vo Mpskovskogo 

univ., 1956. 462 p. (MLRA 9:8) 
(X rays) 
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OKHOTSIMSKIY, D.Ye.; KONDRASHEVA, I.L,; VLASOVA, Z2.P.; KAZAKOVA, R-K.; PEPROVSEIY, 
I.G., akademik, otvetstvennyy redaktor; NIKOL'SKIY, S.M., professor 
GUROV, K.P., redaktor; VANYUSHENKOVA, V.V., tekhnicheskiy 


redaktor; ‘ K.P ; ’ 
redaktor; SN citeres cam , tekhnicheskiy redaktor. 


[Calculation of a point explosion and resistance JRaschat tochechnogo 

vzryva 8 uchetom protivodavleniia. Moskva, Izd-vo Akademii nauk SSSR, 

1957. 65 p. (Akademiia nauk SSSR.Matematicneskil institut. Trudy, vol. 

50) (MLRA 10:3) 
(Shock waves) 
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YUS'KOVICH, Vasiliy Fomich; REZNIKOV, Leonid Isaakovich; YENOKHOVICH, 


Anatoliy Sergeyevich; GlRQvgeiinieyereds tor; GUS'KOV, G.G., redaktor; 
MUKHINA, T.N., tekhnicheskiy redaktor os 


{applied science training in a physica cc se: a teacher's manual] 

Politekhnicheskoe obuchente v Prepodavani. fiziki; posodie dlia 

uchitelei, Izd. 3-e, perer. i dop. Moskva, Izd-vo Akad, pedagog. 

nauk RSFSR, 1957, 327 p. (MLRA 10:8) 
(Physice--Study. and teaching) 
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LEVANTOVSKLY, Vladimir Isaakovich; LESHKOVTSKV, Vladimir Alekseyevich; 


RAKHLIN, I1'ya Yevgen'yevich; GUROV, K.P., red.; SAMSONENKO, 
L.V¥., red.; BRUDNO, K.F., t ekhn. red. 


[Soviet rocket investigates the universe] Sovetskaia raketa 
issleduet kosmos. 


Moskva, Gos.izd-vo fiziko~-matem, lit- 
1959. 127 p, (MIRA 12:7) 
(Space flight) 
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YAKOVLEV, K.P,; LUNTS, G.L.; YANPOL'SKIY, A.R.; BRONSHTEYN, 1,N., red.; 
GUROV, K.P., red.; KUZNETSOVA, Ye.B., rad.; AKHLAMOV, 3.N.,. 


tekhn.red. 


{Concise manual of physica and engineering] Kratkii fiziko- 
tekhnicheskii spravochnik, Moskva, Gos,izd-vo fiziko-maten. 
litery. Voll. (Mathematics, physica] Matematika, fizika. 
46 p. (MIRA 13:5) 
(Mathem tics--Handbooks, manusls, etc.) 
(Physics--Handbooks, manuals, etc.) 


1960. 
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tekhn.red. 
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ABRISKOV, Aleksey Aleksayevich; GOR'KOV, Lev Petrovich; oEYALOSETNSKTL , 
Igor! Yexhdyel 'yevichs UROV, K.2., red.; PLAKSHE, L.Yu., tekhn. 
red. “ ee 


("Quantum field theory methods in statistical physics] Metody 

Kkvantovoi teorii polia v stasisticheskoi fizike. Moskva, Fizmat— 

giz, 1962. 443 p. (MIRA 15:7) 
(Quantum field theory) 
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YAVORSKIY, Boris Mikhaylovich; DETLAF, Andrey Antonovich; GUROV, K.P., 
red.; MURASHOVA, N.Ya., tekhn. red. Ng Rei 


[Manual on physics; for engineers and university students] 
Spravochnik po fizike; dlia inzhenerov 1 studentov vuzov. 
Moskva, Gos.isd-vo fisiko-matem,lit-ry, 1963. 847 p. 
(MIRA 16:8) 
(Physics) 
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SHAKHPARONCV, Mikhail Ivanovich. Prinimald uchastiys: KASIMOV, RM. ; 
AKHADOV, Ya.Yu.; VAKALOV, I.A.;5 BERIDZE, D.K. ;..GUBOV,. KoPes 
kand, fiz.-matem. auk, red.; YERMAKOV, M.S,, tekhn. red. 


(Methods of studying the thermal motion of molecules and 
the structure of liquids] Metody issledovaniia teplovogo 
dvizheniia molekul i stroeniia zhidkostei., Moskva, Izd- 
vo Mosk, univ. 1963. 280 p. (MERA 16:11) 


(Dielectric constants) (Molecular structure) 
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ROZOV, S.V., profo; RYZHENKO, I.M., kand. tekhn, nauk, retsenzent; 
GUROV, KaAs, inzh., retsenzent; VYAZOVOY, M.I., inzh., 


retsenzent; KOZLOV, A.P., rede—izd-va; GORDEYEVA, L.F., 
tekhn. red. 


{Course in mechanical drawing] Kurs chercheniia. iad.ispr. 
Moskva, Mashgiz, 1963. 319 p. (MIRA 17:1) 
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SOV/137-58-7" 15571 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr7, p 235 (USSR) 
AUTHORS: Borovskiy, I. B., Gurov, K.P. 

TITLE: On the Problem SE the Role of Small Substitutional Admixtures 
in Alloys [K voprosu © roli malykh primesey zameshcheniya Vv 


splavakh (1)] 


PERIODICAL: V sb.: Issled, po zharoprochn. splavam. Vol 2. Moscow, 
‘AN SSSR, 1957, pp 234-245 


ABSTRACT: In order to explain the effect of small substitutional admix~ 
tures (A) on the physical preperties of transition metals a 
qualitative theory of the formation of short-range order 
("blocks") in the crystalline lattice of the base under the in- 
fluence of excess charges of the atoms of the A was developed. 
Three premises are laid as its base: 1) the excess charge of 
the substitutional A causes a deformation of the electron spec” 
trum in the metal, especially of the conductivity zone and, 
consequently, effects also a spatial redistribution of the den- 
sity of conductivity electrons (=); 2) the E of the conductivity 
zone are free, therefore the Thomas-Fermi approximation is 

Card 12 valid; 3) the adiabatic concept is valid because in the presence 
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SOV/137-58-7-15571 
On the Problem of the Role of Small Substitutional Admixtures in Alloys 


of a small A the lattice period undergoes orly insignificant transformations. 
First, using the Thomas-Fermi method, the deformation of the spectrum of 
the conductivity E, the redistribution of the density of E, and the screening 
of the potential of the excess charge of A in the presence of one atom of A 
in an entire crystal are calculated. The distance Rg at which the screening 
can be considered to be practically complete has the order of the lattice 


period. Next, the E of the incomplete shell of transition metals is examined. 
The level zone of these E overlaps the conductivity zone, so that the deforma” 


tion of the levels examined above concerns both zones. A comparative por”. 
tion of screening E in each zone is proportional to the density of the levels at 
the Fermi level in the respective zone. At the same time each atomic frame 
situated closer than R. receives an additional negative bound charge. Such 
atomic frames interreact with the excess charge of A (a "block" forms with 
dimensions ~R,, inside which the mobility of the atoms is impeded). The 
results obtained extend to the case of the final concentration of A. At the 
same time A is considered to be distributed uniformly, a crystal is broken 
into cells in the center of which an atom of A is situated, For this case, the 
solution is given by a somewhat different & which te rather sharply 

on the concentration of the “, c (in atom %); Ro The optimum 
concentration of A is determined by the following Eee. it is 
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ajority of the atoms of the base to be in "blocks", but the 
potentials of A shoul because in that case .a long-range Order is 
formed, Thus iffc 4n/3(2R ) <C< Iffc 4n/3(R.) Where go is the 
density of the alline lattice. ient strictness of 
the theoretica t that the Th 
Which is appli 


oOmas~Fermi method 
an energy close to the Fermi level, is 
applied to the E of an incomplete shell, 


The insuffic 


1. Alloys--Physical properties 2, Alloys--Transformationg 
3. Alloys--Lattices 
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AUTHOR: Borovskiy, I.B. and Gurov, K.P. 131 
nero # ~ 
PITLE: On the theory of solid solutions of transition metals. (K 


teorii tverdykh rastvorov na osnove perekhodnykh metallov) 
PERIODICAL: "Fizika Metallov'i Metallovedenie" (Physics of Metals anda. 


Metallurgy), 1957, VolelV, No.l (10), pp.187-189 (U.S.S.R.) 


ABSTRACT ; On the basis of published and to be published results by 
the authors of this paper, relating to the study of the 
electron energy spectrum of solid solutions and the mobility 
of atoms in solid solutions, it was established that small 
concentrations have an important influence on the properties, 
and this influence has characteristic features in cases in 
which a traasition element metal forms the basic component 
of the solid solution. The results can be summarised thus: an 
appreciable change is observed in the wave length and the 
shape of the K- and I- absorption wedges, the Pe and — 

lines of emission of the X-ray spectrum of transition elements 

in the solid solutions. The highest effect is achieved in the 
case of concentration of admixtures below 0.8 at.% and the 

effect ceases for concentrations of 2 at.% and above. A 

noticeable "thawing" of the fine structure of the absorption 

edge ot observed for lead with increasing temperature; at 

200 “C the entire fine structure practically ceases to exist, 

however, in the case of a 0.5 at.% of tin content the fine 
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On the theory of solid solutions based on tvansicton element 
metals, (Cont.) 


structure of the absorption boundary of the lead remains 
conserved at 200 -C. On increasing the tin ccmcentration 
this effect ceases and the results will again be obtained 
which ere characteristic for pure lead. The curve of the 
coefficient of self-diffusion of a-iron has two minima and 
two maxima and then changes into an asymptotic curve which is 
characteristic for transition metals; the curves are analogous 
also for other transition metals. These experimental 
observations and also analysis of data given in the literature 
led the authors to developing a conception on the formation 
of "blocks" inside solid solutions with a low content of one 
of the components. The theoretical results thus deduced may 
play an important role in the physical theory of alloying, 

and a detailed description of the experimental data and their 
interpretation in accordance with the conceptions developed 
by the authors will be the subject of later papers. 

6 references, 5 of which are Russian. 


Institute of Metallurgy - 
, imeni A.A. Baykov. Recd, October 30, 1956. 
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ROV, K. P. and BOROVSKIY, I. B. (IMET AN SsSR) 


"On the Theory ofXBSolid Solutions Based on Transitional Metals" 


Materials of the 2nd All-Union Conference on X-ray Spectroscopy; Moscow, January 


31 February 4, 1957 (Materialy II Vseso 
: yuznogo soveshchaniya 2 
spektroskopii; Moskva, 31 yanvarya - fevralya 1957 g.) Deva eae 


Izvestiya Akademii nauk SSSR, Seri 
as es » Serlya fizicheskaya 1957, Vol 21, Nr. 10, pp 1341 - 
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AUTHOR: Borowskiy, I.B., Gurovs K.P., Ditsman, 3.A.; 48-10-11/20 
, Batyrev, V.A., Lobanova, W.D. 


TITLE: X-Ray Speotral Investigations of Solid Solutions (Rentgeno- 
apektral' nyye issledovaniya tverdykh rastvorov) 


PERIODICAL: Izvestiya AN SSSR Seriya Fisicheakaya, 1957, Vol. 21, Nr 10, 
pp. 1401-1411 ( USSR) 


ABSTRACT: On the basia of experimental investigations and the theoretical 
analysis of the problem of ailuted solid solutions the authors 
draw the following conclusions: 4.) In diluted solid solutions near 
the admixture atoms with a negative excess_charge "atomic blocks" 
are formed with an effective radius of 107/ om (if the atoms of 
the basis are atoms of the elements of transition groups). Within 
the boundaries of these blocks an ad@itional play of forces de- 
velops. The potential of these forces has the character of a short- 
acting (cut off) potential. 2.) The influence exercised by these 
*blocks" in an energetical electron apactrum manifests itself 
most in-so-far as there is no 4nteraction between the admixture 
atoms. 3.) The additional binding which develops and which is of 
polar character, is congerved within the limits of a large inter- 

Card 1/2 val of concentration modification for solid solutions of the 
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_ X-Ray Speotral Investigations of Solid Solutions 48-10-13/20 


Cr-Mo-system (although now there are no blocks and binding is 
weaker). On the Cr-side this interval of "constant additional 
binding" is conserved within range of 2 = 30%, 4 molybdenun, 

On the molybdenum side - 3 = 208 Cr. 4.) If Mo or Cr are ad- 
mixture atoms, each of them has a negative excess charge in rela- 
tion to the basic atoms (Cr and Mo respectively). 6.) In the 
interval of Cr-ooncentrations of 38 * 70%,, in its solid solutions 
with Mo, Or has a positive and Mo has a negative excess charge 
(compared to their charge in pure metals), There are 6 figures, 

4 tables, and 12 references, 7 of whioh are Slavic. 


ASSOCIATION: Laboratory for Physical Methods of Investigation at the Institute 
for Metallurgy imeni A.A.Baykov AS USSR (Laboratoriya fizicheskikh 
metodov issledovaniya instituta metallurgii im. A.A.Baykova 
Akademii nauk SSSR) 


AVAILABLE: Library of Congress 
Card 2/2 
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KRIVOGLAZ, Mikhail Aleksandrovich; SMIRNOV, Adrian Anatol'yevich; | quBOv, 
K,P,, red.; MURASHOVA, H,Ya,, tekhn.red, Rea 
ala 


(Theory of ordered alloys] Teoriia upcriadochivaiushchikheia 
splavov. Moskva, Gos.isd-vo fisikoematem,lit-ry, 1958, 388 p. 
(Al loys) (MIRA 12:3) 
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GUROV, K.P. 


Equilibrium number of vacant points (holes) in metals. Trudy Inst.met. 
no.3:122-127 '58. (MIRA 1233) 
(Crystal lattice) 
(Metal crystals) 


SRA 
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GUROV, K.P. 


Theory on vacancy self-diffusion in metals. Trudy Inst.net. no.32128—-135 
50, (MIRA 12:3) 


(Crystal lattices) (Diffusion) 
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18(7),24(7) 
AUTHOR: _ Gurov,K.P. SOV/155-58-3-28/37 


TITLE: On the Question cf the Influence of Alloying Mixtures to the 
Electron Spectrum of Transition Metals (K voprosu o vliyanii 
legiruyushchey primesi na elektronnyy spektra perekhodnykh 
metellov) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki, 
1958, Nr 3, pp 152=158 (USSR) 


ABSTRACT: In connection with a one~electronic theory of metals the author 

. founds theoretically those model conceptions developed by 
Friedell [ Ref 67; Gurov [ Ref ries and others in order to 
explain the influence of weakly concentrated alloying mixtures 
to the physical properties of the metal. The author thanks N.N. 


Bogolyuboy!, 1.B.Borovskiy, V.V.Tolmachev, S.V.Tyablikov, and 
V.V.Shmidt for discussions. 

There are 10 references, 4 of which are Soviet, 3 American, 
2 German, and 1 English. 


ASSOCIATION: Institut metallurgii imeni A.A.Baykova (Institute of Metallurgy 
imeni A.A.Baykov) 


SUBMITTED: March 24, 1958 
Card 1/1 
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24(8),18(7) | 
AUTHOR:  §« Gurov, K.P. ——— . SOV/155-58-3-29/37 
TITLE: . On the Relation Between the Activation Energy of the Auto- | 


diffusion and the Debye Characteristic Temperature (0 sootno- 
shenii mezhdu energiyey aktivatsii samodiffuzii i debayevskoy 
kharakteristicheskoy temperaturoy) 


PERIODICAL: Wauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki, 
1956, Nr 3, pp 159-164 (USSR) 


ABSTRACT: The author uses results of Brenig / Ref 2_/ and derives the 
following approximate relation between the activation energy of 
the autodiffusion Q and the Debye characteristic temperature Q,! 


2 
kN : st { 
2,2 f 
Qa-T Ne: pae eo), . | 
2.016 MA | 
where the relation M = T7008 is considered. Here A is the atomic 


weight of the considered element, My is the mass of the hydrogen 


atom, Mis the atomic mass, k is the Boltzman-constant, N is the 
Avogadro-number, a is the lattice constant, ¥” is the structure 
factor. The formula shows a good agreement with the experimental 
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On the Relation Between the Activation Energy of the S0V/155-58-3-29/37 
‘Autodiffusion and the Debye Characteristic Temperature 


results of the Ts NII Cher.Met.(Central Scientific Research 
Institute of Black Metallurgy) - P.L.Gruvin, G.V.Kurdyumov, A.D, 
Tyutyumik, R.N.Entin. The author mentions V.Z.Bugakov, A.A. 
Smirnova, and M.A.Krivoglaz. The author thanks Yu.G.Miller for 
the comparison of the results, and V.A.I1l'ina for experimental 
values of the 8p° 


There are 3 tables, and 5 references, 4 of which are Soviet, 
and 1 German. 


ASSOCIATION: Institut metallurgii imeni A.A.Baykova (Institute of Metallurgy 
imeni A.A.Baykov) 


SUBMITTED: March 24, 1958 


Card 2/2 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617510006-5" 


hpen pec pees 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617510006-5 


SR al Ram Led eRe SanurNy Strict SHOT ED TEs PAOee es HOEeSEH et FET NG PIDGIN) WEETIPSPBIEHIGE [STUSREM TESS EES EST 


BOROVSKIY, I.8.; GUROY, K.P. 


Theory of diluted solid solutions. Issl. po zharopr. splav. 3:264=272 
1-68, , (MIRA 11:11) 
(Solutions, Solid) (Crystal lattices) 
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20-2-20/60 
Borovskiy, I. B. , Gurov, K. P. , Miller, Yu. G. 


The Influence of Chromium, Molybdenum, and Tungsten on the 
Autodiffusion of Iron in ol -Solid Diluted Solutions 
(Vldyaniya khroma, molibdena i vol'frama na samodiffuziy 
zheleza v razbavlennykh o -tverdykh rastvorakh) 


Doklady AN SSSR, 1958, Vol. 118, Nr 2, pp. 280 - 263 (USSR) 


Based on their investigation (reference 1) of the energy 
spectrum diluted solid solutions and based also on the ana- 
lysis of data by other authors (reference 2) the authors de- 
veloped model-impressions about the special character of the 
electron spectrum of such systems and about the existence of 
additional local forces of the bindings. These investigations 
referred to the cease that a transition-metal, the atoms of 
which have "defective" (n-1)d- and (n-1)f-electron shells, 
is used as the base of the diluted solid solution. To study 
the influence of Cr, Ifo and W on the autodiffusion of iron, 
for each system 6 alloys with a percentage of ~™ 0,1 to 4 
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20-2-20/60 
The Influence of Chromium, Molybdenum, and Tungsten on the Autodiffusion of 
Iron in @ -Solid Diluted Solutions 


atom-percent of the second component were produced. The base 
for producing these alloys wms a Specially purified electro- 
lytic iron. Form these alloys plane parallel test-pieces, 
which had a diameter of 15 m: and were 4 na thick, were 
turned out. Then a thin layer of radioactive 7e29 wag laid 
on these test-pieces by electrolytic way. The coefficients 
of autodiffusion of iron in the alloys were ascertained by 
one of the methods of the plane parallel distance of layers. 
The diagrams illustrate the curves of thedependence of the 
coefficients for autodiffusion of iron on the rate of con- 
centration of Cr, Mo and W. In all the three cases the coef- 
ficient of autodiffusion initially decreases, then passes 
a minimum in the case of concentrations of an order of 
«93,1 atom-per cent, afterwards increases, reaches a maximum 
at concentrations of ~1 atom-per cent and then changes only 
insignificantly. There is an optimum concentration of admix- 
ture , in the case of which the regulating effect os the in~ 
gots is a maximum , and a superior linit of concentrations, 
where ingots can exist. If the concentration of the admix- 
Card 2/3 ture increases, the number of ingots increases, too, and the 
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20-2-20/60 
The Influence of Chroniun, Molybdenum, and Tungsten on the Autodiffusion of 
Iron in @&-Solid Diluted Solutions 


coefficient of autodiffusion decreases according to this. 
At that concentration of the admixture, which corresponds 
with the "tight packing" of the ingots, the coefficient of 
autodiffusion is a minimun. The model-impressions, which are 
discussed here, have been workd out for the absolute tem- 
perature of zero and for an ideal structure of a crystal. Tha 
factor of temperature distorts the phenomenon, but according 
to the results, which were shown here, the curva of the ooef- 
ficient of autediffusion agrees with the expected curve. The 
effects of autodiffusion at the boundaries of the grains 
di stort the curves of concentration, which were obtained, 
only insignificantly. There ore 3 figures, and 8 references, 
4 of which are Slavic. 

ASSOCIATION: Institute for Metallurgy imeni A. A. Baykov AN USSR (Institut 
po metallurgii im. A. A. Baykova Akademii nauk SSSR) 

PRESENTED: August 7, 1957, by G. V. Kurdyumov, Academician 

SUBMITTED: July 19, 1957 

AVAILABLE: Library of Congress 
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GOLUBEV, I1'ya Fedorovich; GUROV, K.P., red.; GAVRILOV, S.S., tekhn.red, 
x ine ; 

{Viscosity of gases and gas mixturés; reference manual ] 
Viaskost' gazov 1 gazovykh smesei; spravochnoe rukovodstvo. 


Moskva, Gos.izd-vo fiziko-matem.lit-ry, 1959. 375 De 
(MIRA 12:8) 


(cette 


(Viscosity) (Gases) 
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24,7008 
30V/155-59-1-27/30 
6 
TITLEs On the Dependence of Concentration of the oer ficient of 
Gelf-Diffusion in Diluted Hard Golutiona on the Rase of 
Pransition Metals ~| 


? 
AUTHORS: Gurov; KeP., end Miller, Yu.G. 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki , 
1959, Nr 1, pp 173-178 (USSR) 


ABSTRACT: The authors join the paper of I.B. Borovskiy / Ref 1 7 in which 
it is proved that the variation of the coefficient of the self- 

diffusion in binary hard solutions on the base of -<.-iron has 
a distinct non-monotone character for small concentrations. In 
[Ref 155560798_/ these phenomena are explained by the electronic 
structure and the forces of interatomic bindings. In the present 
paper the authors state that the mobility of the atoms is differ- 
ent in three domains [ Ref 9_/- Every domain considered as 4 
macro-volume has an own coefficie:ut D; (i = 1,2,3) of self- 


aiffusion. Now the experimentally measured coefficient is de- 
fined as the averaged coefficient of the self-diffusion in & 
polyphase system 3 uf 


y 
uv 
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(1) Ds A,D, + ASD, + A.D, 


The weight functions A; 


are determined from &eometrical 
considerations, 


The theoretical D- 


curve constructed in this 
manner shows a very good agreement with the experiment in the 
region of smal] concentrations, 


The authors mention A.A. Smi 
There are 11 references, 6 o! 
2 Swedish, and 2 American, 

ASSOCIATION; Institut metallurcii imeni Aca, Raykova (Institute or Lf 
Metallurgy imeni A.A. Baykov) 


rnoy A. Krivoglaz, 
Soviet, 4 Snglish, 


SUBMITTED: January 23, 1959 
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24(6), 24(2), 18(7) SOV/126~7-2-16/39 
AUTHORS: Borovskiy, I. B. and Gaurov, K. P. 


TITLE: Investigation of the Electron Spectra of Dilute Solid 
Solutions (Issledovaniye elektronnogo spektra 
razbavlennykh tverdykh rastvorov) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2, 
pp 225-234 (USSR) 


ABSTRACT: The present paper describes certain conclusions on the 
electron energy spectra of dilute solid solutions 
deduced from the fine structure of X-ray spectra of 
atoms of the alloy base, studied as a function of 
concentration of the impurity and as a function of 
temperature, X-ray emission spectra were obtained by 
means of a bent-crystal spectrograph, The Ky , Ka A 

12 1 
K and L 

Bp’ “By Ba 

emission lines of molybdenum were recorded, The 

authors obtained also the K and tha Lrrr absorption 


spectra of chromium and molybdenum, All these spectra 


were obtained using pure metallic chroniun (99.5-99. 98% 
purity) and alloys of chromiun containing 0.1, 0.7 and 


Ke emission lines of chromium and the K 
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SUV/126-7~2-10/39 


Investigation of the #lectron Spectra of Dilute Solid Solutions 


1% of Mo. The main results of the X-ray spectral 
measurements are given in Tables 1 and 2 and in Fig 1. 
Using these results, the authors suggested a new model 
of a dilute solid solution. To check the correctness 

of this model the authors studied the effect of 
concentration of impurities and of temperature on the 
mobility of atoms in a-type solid solutions with bedy- 
centred cubic lattice. For this purpose the Litt 
absorption spectra of lead in Pb-Sn alloys were obtained 
between -190 and +300°C, ‘These Litt absorption 


spectra were obtained for pure lead and lead alloys 
containing 0.2, 0.5, 2.0 and 10% of Sn; a bent-crystei 
spectrograph was used and transmission patterns were 
obtained, The X-ray absorption spectra of lead are 
shown in Fig 3 and the wavelengths of the maxima near 
the Lyry-edge are listed in Table 3. The authors draw 
the following conclusions from their experimental data; 
1) A small amount of impurity alters the whole electron 
spectrum of the alloy, if the base of the alloy is a 
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transition element or an element with virtually unfilled 
inner electron levels, 

2) The energy distribution of the outer (valence) 
electron levels and of some inner electron levels is 
altered on formation of interatomic bonds in alloys. 

3) Molybdenum, as an impurity, is negatively charged. 

4) Therinal vibrations affect not only the processes 

of scattering of electrons but also the whole electron 
energy spectrun and the charge of the base-inetal atoms. 
5) Presence of small impurities alters the mobility cf 
the base-metal atoms and at a certain impurity 
concentration the mobility of atoms of transition 
elements passes through a ifinimum; the temperature 
dependence of mobility depends on the sign of the excess 
charge of the impurity atoms, 

These conclusions and the analysis of published material 
(Refs 5,6) were used as the basis of a model which 
describes formation of "atomic blocks" in dilute solid 
solutions, An impurity, when introduced into a metal, 
loses its outer electrons to the conduction band of the 
base-metal and consequently acquires a charge which, in 
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general, is different from the chars 


we of the base-metal 
atoms. The impurity charge may be regarded as a 


perturbation producing a deformation of the electron 
energy bands of the base-metal., This causes a spatial 
re-distribution of electrons in incompletely filled 
bands and alters somewhat the effective charge of the 
base metal atoms. The latter effect may be regarded as 
an appearance of induced impurities whose charges are 
opposite in sign to the impurity charge, An additional 
coupling appears between the original and induced 
impurities: stable blocks of short-range order are 
formed, Such blocks exist until a complete overlapping 
of the spheres of action of the perturbing potentials 
due to impurities occurs, i.e. there is an upper limit 
of impurity concentratio 


n above which such blocks are 
no longer formed. There are 5 figures, 


references, 6 of which are Soviet, 4 #nzlish and 1 German, 
ASSOCIATION: it ; Pca : 
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Borovskiy, I. Be, Gurov, K. P. 80V/48-23-5-30/31 
“ee 


On the Evaluation of the Influence of Impurities on the X-ray 
Emission Spectrum of Diluted Solid Solutions on the Basis of 
Transition Metals (Ob otsenke vliyaniya primesey na rent- 
genovskiye emissionnyye spektry razbavlennykh tverdykh rastvoroy 
na osnove perekhodnykh metallov) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, Vol 23, 
Nr 5, pp 660 - 665 (USSR) 


A model is introduced by the authors of the present paper, ace 
cording to which the impurities in the metal exhibit a positive 
and a negative charge. This disturbing potential causes a de~ 
formation of the electron shell of the basic metal atoms. In 
transition metals this effect causes defective d- or fesheila. 
The electron flowing over is explained with Fermi levelg and a 
model is thus developed concerning the local deformation of tz: 
electron spectrum of the system. Concerning the theoretical 
basis of this model reference is made to paper (Ref 3), The 
principal results obtained from the investigation under reriew 
are then summarized. The single-electron energy spectrum and 
the interaction of an ideal crystal are first developed. The 
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On the Evaluation of the Influence of Impurities on S0V/48-23-5-30/31 
the X-ray Emission Spectrum of Diluted Solid Solutions 
on the Basis of Transition Metals 


formulas thus obtained are developed for the case of local 
! potential disturbances. Formula (7) ig developed in this con 


@ mean induced charge upon an 
nd next, the mean change of 

an atom charge is developed in general and for iron. The forn~ 
ula is given for the effective radius of the charge. The ex- 
pirical method of evaluation is then dealt with and some values 
concerning a iron are Given. Finally, the relationship with the 
Moseley law is mentioned and some formulas are derived, There 
are 17 references, 8 of which are Soviet, 


ASSOCIATION: Institut metallurgii Akademii nauk SSSR 
lurgy of the Academy of Sciences, USSR) 


(Institute of Metal- 
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Borovskiy, I. B., Gurov, K. P. SOV/56-36-4-35/70 


On the Influence of Impurities on the X-Ray Spectra of 
Transition Metals (Ovliyanii primesey na rentgenovskiye 
spektry perekhodnykh metallov) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1203-1206 (USSR) 


As investigations carried out in recent years of solid 
solutions on transition metals showed, impurities in low 
concentrations (0.01 ~ 0.1 atom%) exercise a considerable 
influence on certain physical properties of such solutions 
fas e. g modification of the parameters of emission and 
absorption X-ray spectra, variation of the optical constant, 
of the self-diffusion coefficients, of the linear coefficient 
of expansion, etc). Already in previous papers (Refs 1; 2) 
the authors investigated similarity models of the ‘physical 
mechanism of the effect produced by such impurities upon 

the electron energy spectra and the interatomic binding forces 
in these metals. They carried out their investigations on the 
basis of empirical and theoretical results. In the present 
paper the applicability of the representations developed for 
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On the Influence of Impurities on the X-Ray Spectra of 90 /56-36-4-35/70 
Transition Metals 


a qualitative estimation of the wave length variation of the 
lines in X-ray emission spectra is investigated. The model 
representations are discussed in the introduction. On the 
basis of these representations and of that of Moseley's 

law, the influence of impurities is estimated. For the 
purpose of illustrating the method, the linear shift in the 
emission X-ray spectrum of iron in solid and diluted solutions 
(a-phase) is investigated and compared with the spectrum of 
pure a-iron, For an impurity concentration of 0.1 atom’ 


laze | 1077 \zel holds for the variation of the effective 
charge. By means of Moseky's law the shifting of lines is 
investigated; it holds thatA y/y =-200/(2, 75) (Zu = absolute’ 


nuclear charge, 6 = shielding constant). For Ao it holds that 
Ao = BLA 234 (254 = charge of the 3d-electron shell); 


according to the Sommerfeld formula Brat a /2 (a, = radius 


of that electron shell to which the s corresponds, a = atomic 
radius). For the shifting of the Ka ,7 line (18 - 3p 


transition) one obtains with a, = 0.2.107° om and 


3p 
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-8 a & 
a = 004.107 om B10 Vad = BLA Zh 107 


and with (Z, ae o)~ 20 : l\Av/v\ = \ -290/(Z, = ol 1074 
ny ia i 4 


Experimental data giveAyx0.7 ev at = 1.10°ev, i. @. 
the same order of magnitude - There are 11 references. 8 of 
which are Soviet. 


ASSOCIATION: Institut metallurgii Akademii nauk SSSR (Metallurgy Institute 
of the Academy of Sciences, USSR) 


SUBMITTED: October 10, 1958 
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PHASE I BOOK EXPLOITATICN sov /4557 


Akademiya nauk SSSR, Institut metallurgit 


Metallurgiya, metallovedeniye, fiziko-khimicheskiye metody issledovaniya 
(Physicochemizal Research Methods in Metallurgy and Metal Science) Moscow, 
Tzd-vo AN SSSR, 1960. 151 p. (Series: Its: Trudy, vyP. 6) 3,000 copies 


rinted. 


Sponsering Agency: Akademiya nauk SSSR. Institut metallurgii imeni A.A. Baykova. 
General Ed.: I.P. Bardin, Academician (Deceased) ; Resp. Eds. for this Vol.: 
1.B. Borovskiy, Doctor of Physics and Mathematics, and K.P. Gurov, Candidate 
of Physics and Mathematics; Ed, of Publishing House: K.P. Gurov, Candidate of 
Physics and Mathematics; Tech, Ede: O.M. Gus ‘kova. 


ded for researchers in metallurgy 


PUREOSE: This collection of articles is inten 
d in developing physicochemical 


and metal science and for scientists engage 
methsds of analysis. 
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Physiccchemical Research Methods (Cont.) SOV/4557 


COVERAGE: The collection contains 21 studies by members of the Laboratoriya 
fizicheskikh metodov issledovaniya (Laboratory of Physical Analysis Methods) 
of the Institut metallurgii imeni A,A, Baykova AN SSSR (Metallurgical Institute 
imeni A.A, Baykov, Academy of Sciences USSR), published in 1958-59. The articles 
are concerned with the experimental and theoretical study of physical charac- 
teristics of diluted solid solutions and compounds with special properties. The 
purpose of these studies is to establish the interrelation between the electronic 
stricture of atoms and the structural characteristics of metallic compounds of 
systems. Some of the articles contain results obtained by applying new physical 
analysis methods, including the x-ray spectrum method (for analyzing the compo- 
sition of microvolumes of alloys) and the microfocused x-ray spectroscopic method, 
Other articles describe the new RSASh-2 and RSASh-ZD apparatus used in the 
anslysis, The first article » by I.B. Borovskiy, deals with the accomplishments 
and trends of Soviet research in metal science and metallurgy. References 
accompany each article. Also included ig a bibliography containing 383 works 
by members of the Metallurgical Institute imeni A.A, Baykov, This bibliography 
was first published in 1956. 
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Physicochemical Research Methods (Cont.) SOV /4557 
TABLE OF CONTENTS: 
Borovskiy, I.B. Some Problems of Physical Studies of Metals and Alloys 3 


Guroy, K.P. Effect of Inclusions on the Equilibrium Characteristics 
of Metals 9 


Miller, Y1, G, Young's Modulus and the Internal Friction of a Solid 
Solmtion 20 


Borovskiy, I.B,, and 0.V, Neklyudova, Effect of Minor Inclusions on 
the Optical Constants of Metals 25 


Ckonniksy, Ye, G Electrical and Galvanomagnetic Properties of Diluted 
Selid Solutions 32 


Borovekiy, I.B, Some Special Features of the Electron Spectrum of 
Superconduc ters 
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. GUROV, K.P., kand.fiz.-matem.nauk 


Effect of impurities on equilibrium characteristcs of metalse 
Trudy Inst. met noo639-19 '60. (MIRA 13:8) 
(Crystal lattices) (Phase rule and equilibrium) 
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$/126/60/010/004/002/023 
24.1000 — 2204, 1138, N36 wy 


E201/£491 
AUTHORS: Gurov, K.P. and Borovskiy, I.B. 14 


wy 


TITLE: A Theory of Dilute Solid Solutions 


PERIODICAL; Fizika metallov i metallovedeniye. 1960, Vol.10, No.4, 
pp.513-519 


TEXT ; The curves showing a physical property plotted against the 
amount of a second component (impurity) in an alloy have marked 
extrema in dilute alloys of transition metals or metals with 
unfilled inner electron shells, Such extrema were observed for the 
self-diffusion coefficient (Ref.1}), the linear thermal expansion 
coefficient (Ref.2), Young's modulus and internal~-friction 
characteristics (Ref.3), the rate of disappearance of the fine 
structure in the X-ray absorption spectra with increase of 
temperature (Ref.4), the electrical conductivity (Ref.5), the 
optical constants (Ref.6) and other properties. The present paper 
extends authors! earlier work (Ref.7) on dilute alloys, Their 
proposed theory is based on the following considerations, An 
impurity introduced into a metal loses its outer (valence) electrons 
which join the conduction electrons of the matrix, Impurity ions 
formed in this way have perturbing potentials with a finite radius 
Card 1/3 
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E201/E491 


A Theory of Dilute Solid Solutions 


of action (amounting to several coordination spheres) because of 

the screening effect of the conduction electrons, Polarization 
produced by the impurity ions deforms electron shells of the matrix 
atom cores, Near an impurity the effective charges of the matrix 
atom cores are altered, This can be regarded as appearance of 

excess charges which are opposite in sign to the charges of the 
impurity ions, Consequently, an additional polar binding appears \ 
between impurities and matrix atoms, leading to formation of atomic 
"blocks" with stronger binding. This theory is shown to explain 

the following properties of oa-Fe-W solid solutions: 

a) a maximum on the concentration dependence of Young's modulus at 
0.06 at% W (Fig.1); b) a maximum on the temperature dependence of 
the internal-friction coefficient at various concentrations of 

W (Fig.2); c)} an electrical resistivity minimum on the 
“concentration dependence (Fig.3); d) a minimum on the 

concentration dependence of the effective number of electrons (Fig.4), 
There are 4 figures, 
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ASSOCIATION: Institut metallurgii im. A,A.Baykova AN SSSR 
(Metallurgy Institute imeni A.A, Baykov, AS USSR) 


SUBMITTED: February 6, 1960 
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red.; KRYUCHKOVA, V.N., tekhn. red. 


(Optical properties of metals] Opticheskie svoistva metallov. 
foskva, Gos.izd-vo fiziko-matem.lit-ry, 1961. 464 P. 
(MIRA 15:1) 
(Metals-—-Optical properties) 
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MILLER, Yu.G.; GUROV, K.P. 


Investigating ion migration under the action of a Hall electric 
field, Fiz. tver. tela 3 no.9:2870-2872 S '6l. (MIRA 14:9) 


1. Institut metallurgii imeni A.A, Baykova, Moskva. 
(Ions—-Migration and velocity) 
(Hall effect) 
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GUROY, K.P. 


Theory of diffusion mobility and electric transfer in metals and 
metallic solid solutions. Fiz. met, i metalloved. 11 no. 4:496- 
506 Ap '61. (MIRA 14:5) 


1. Institut metallurgii im, A.A. Baykeva AN SSSR. 
(Metals—-Electric properties) (Diffusion) 
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LESNIK, Andrey Gerasimovich; GUROV, K. Pos red.3; PLAKSHE, L.Yu., 
tekhn. red. Tae Me 


[Models of interatomic interaction in the statistical theory 
of alloys] Modeli mezhatommogo vzaimodeistviia v statisti~ 
cheskoi teorii splavov. Moskva, Fizmatgiz, 1962. 98 p. 
(MIRA 1537) 
(Crystal lattices--Models) - 
(Alloy s~-Metallography ) 
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ZAYDEL', A.N.; PROKOF'YEV, V.K.; RAYSKIY, S.M.; SHREYDER, Ye. Ya.; 
GUROV, K.P,, red.; KUZNETSOVA, Ye.B., red.; BRUDNO, K.F., 


[Tables of spectral lines ]Tablitsy spektral'nykh linii. Izd.2., 
ispr. i dop. Moskva, Fizmatgiz, 1962, 607 p. (MIRA 16:1) 
(Spectrum analysis--Tables, etc. ) 
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‘AUTHOR: |. Gurov, KePs _ a. a Pe QoS ae. 
;, PITLE: . Derivation of formulas for the calculation of electiro~'- 
- _ transfer in metals and dilute solid solutions, fron | 

the statistical theory of diffuaion mobility of atons 


SOURCE: — Akademiya nauk SSSR. Institut matallurgii. Trudy. 
ty -MOs ll. Moscow, 1962. Metallurgiya, matallovedeniye, | 
fiziko-khimicheskiye motody issledovaniya. 186 ~ 198 |: 


TEXT: The object of this work was a detailed analysis of 


| 
fusion (and ion [| 
.*; migration) as taking place in "diluted gas of vacancies" by the 
-; Statistical method,- However, the formulas derived are applicable | 
; OnLy to dilute solid solutions as only in this case is t 
| Gorrelation between the positio 
.. Card 2g... 
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| @efinidte expressions can therefore be given to the forces aera 
during the shift of a vacancy from one position to cedar ig | 
tha proposed theory ‘cannot provide formulae for alloys an eee 

-!. golutions containing comparable contents of saan eabcleden ery gene 
i) gee uge in experiments on ion migration. For dilute ao sla 
>) formulas: (asa zero approximation) were derived. In these 


5 “e as | ne ators . 
the simultaneous use of radioactive isotopes, both ae alloy ns * age 


and as ba8e atoms, Waa assumeds 0 2 
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AUTHORS: _Gurov, He Ee, Leksina, 1. Yee,s Penkina, Ne Ve 
WTtus: Calculation of the electron characteristics of metals using 
the data from measurement of their optical constants 


PERIODICAL: Zhurnal eksperimental 'noy j teoreticheskoy fiziki, v. 43, 


noe 5 (11), 1962, 1957-1963 


myn. * 
- 


EXT: A method is proposed for’ calculating the "“microproperties” (mean 
velocity cn the Fermi surface, effective mass of the electrons, eiectron- 
phonon collision frequencies) of netals caused. by electrons using the 
measurements of the refractive indices and of the absorption coefficients 
of pure netals. It is assumed that the excitation of the electron system 
of metals during heat absorption, thermal conduction, electric conduction, 
excitation by radiaticn etc. can ve described in approximation of the 
isotropic. effective mass. From theoretical calculations of the electron 
structures 


or = V BNegg/mg(Er) = 10-4, VW Nega/Sg(Er) 


al 
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bi ; ; 
is obtained for the velocity.an the Ferni surface. Noee? g(2, )mv/3 


ig the effective electron number per unit volume. Cons isidering that 


2 ; ae es 

E = mv /2, the effective mass is given by ae nV hi *6(EQ)¥ 5 = 6.16+10— at, Neg 

If n bands contribute to these effects, then also the acvented mean ba 
microcharacteristics must ce, imtroduced. ‘The weighted mean square velocity 


on the Fermi surzace is 


n n (1 6) ; 
vp = =>) 2 gu (Errol / si aE) =>) a (Eve) vir/g (Er), 
tai 


f=} i=1 


ha g (Ze) is,, the total density of states on the Fermi surface. Further, 


Nore = g(E, yave/5 holds (17). ‘The average effective mass is 
_92 
= 6.16°10 1 (x ie Tne collision. frequency is 
9,0a°s?T 8? (E,)? 1 /,0\2 6 
_ MOONE fy 1 (8) (56), 
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where E. = ave /2. @ is the Debye temperature, U the velocity of sound, 


oem fee. “The microcharacteristics of a-Fe, Pd, Al, and Cu were 
calculated by means of wee “hich was determined from the metal-optical 
Ws . 


data by using already published data. “ith Pd and Fe the d-sub-bands 
contribute greatiy to the effect investigated. The large effective is 
masses of the quasiparticles that correspond to tnese sub-pands prevail 

in the weighted mean values found. Results determined from the specific 

heats agree well with those calculated by the above method. A main 

advantage of this metnod of estimating is that the microcharacteristics 

of different metals can be compared. There is'1 table. 


ASSOCIATION: institut Metallurgii im. 4. A. Baykova (Institute of 
“etallurgy imeni A. A. Baykov) 
‘SUBMITTED: june 25, 1961 
y 
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GUROV, ‘XK Pee 
Piatuattiie tha additional binding energy in diluted solid solutions., 
Trudy Inst. met, no.15:54-57 '63. (MIRA 16:9) 
(Solutions, Solid) (Fermi surfaces) 
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GUROV, K.P.; LEKSINA, I.Ye.; PENKINA, N.V. 


3 of mtals. Trudy Inst. 


Calculation of electron characteristic (MIRA 16:9) 


°65— 163. 
met, no.l5:65-74 3 (Metal crystals) (Electrons) 
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ACCESSION NR: AP4034047 §/0126/64,/01'7/004/0500/0504 | 
: | 

. ‘AUTHORS: Gurov, K. P.; Pekarev, A. I. ‘a 


“TITLE: The influence of impurities on the thermionic emission of tungsten 
\SOURCE: Fizika metallov 1 motallovedeniye, v. 17, no. by 1964, 500-504 
i 


'tOPIC TAGS: tungsten, thermionic emission, work function, conduction band, 
jhafnium, tantalum . . 


i ABSTRACT: An equation is derived describing the effect of impurities on the work 
‘function of tungsten. The change in the work function is given by ‘dg=AE,—AE, 
3 


| 
- 

| 

i 


ef 


a 


- ‘The change in E,, the energy of the bottom of the conduction band in the absolute 


\ 
‘energy scale, is due to the additional potential energy of the impurity ions. ' 
‘This is caused by the excess charge Z (either positive or negative) of the impurity | 
ion compared to that of the tungsten ion and is a short range effect because of inom 
‘screening by the conduction electrons, The change in E,, tho energy of the Fermi | t 
‘level measured from the bottom of the conduction band, is due to the change in a 
-the number of electrons in the ‘system, The relative atomic concentration o of i 


‘the impurity is assumed small enough so that there ia essentially no 4nteraction 
{Cord 1/2 ee 
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‘ between impurity ions. In the approximation of nearly. free electrons, the distri- 
soutien of electrons is assumed uniforn, Then AE,= Ze , . where n, (Ep) is 
j 
na (Er), 
i the density of states per atom per ev in the conduction “band about the Fermi level. 


| 
“Also A Ey =, ——% whore nyp(Bp) 1s the total density of levels at the Fernd. level. | 
| 
i 


nar (Er) 
‘For pateeeen ny (Eq) is about three times as large as n Bp) = 0,27 states/ev. 


‘With ‘one atomic % of Hf in W (c=0.01, 2-2) “ip ~ 0,07; * ev, According to exper- 
‘imental data the work function is decreased by 0.1 ev, as it is for Ta in W 
Ag~— 0.04 .ev. Orig. art. has: (16 equations. and 2 diagrams. : 


| ASSOCIATION: Institut metallurgii ime A. Ae Baykova AN SSSR (Institute of 
Metallurgy AN SssR) 


“i suMrrreD: lgdpr63 © =~ ~sCDATE ACQs 20May6s, . ENGL: 00) 


‘|suB com: SS 9° \ "NO REF SOV: 003° OTHER: C05) | 
: 2 : ee : “ " : | 
Rf a ccee meee eee neem eat amapeneneninemeenecnememntntniomantss emumncan ss cae ate { 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617510006-5" 


"APPROVED 


DUA YE 


: 08/10/2001 


et Fit 2 


LEER? 


CIA-RDP86-00513R000617510006-5 


TeLeT NIE TETRIS IR AEE ERENT 


ACCESSION NR: AP4037577 §/0056/64/046/005/1641/1647 


eonenins pea 


AUTHOR: Gurov, K Pp. 


TITLE: Relaxation time in a two-temperature mixture of classical # 
gases 


 souRCE: Zh. eksper. i teor. fiz., v- 46, NO» 5, 1964, 1641-1647 


MOPIC TAGS: gas mixture, gas kinetic theory, relaxation time, gas 

' temperature, particle distribution , ' 
ABSTRACT: A new method is proposed for the derivation of the relax~ 

‘ation equation for classical systems consisting of two species of 
neutral particles which differ only in mass, in which each subsystem 
(species of particles) has a quasi-equilibrium Maxwellian distribu~- 
tion with its own modulus (temperature). An initial mathematical. 
transformation first proposed by T- Kihara (J. Phys. Soc. Japan) is 
used and the expression obtained, unlike that of E. A. Deslog (Phys. 
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